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Tm?usaca.-The mean temperature was 49.5', or about 2.0' above nor- 
fnal; the highest was 79'. at St. Joseph on the 14th and 15th, and at 
Union City on the 93d,'and the lowest, 13', at Rugby on the 30th. The 
avera e precipitation was 3.10, or about 0.75 below normal; the greatest 
montfly amount, 6.90, occurred at Hickory Withe, and the least, 0.69, 
at Bristol.-B. C. Bob. 

Teaa.-The mean kemperature for the State during the month was 
1.3' above the normal. There was a general excess throu hout the 
State:except over the western portion of west Texas and t i e  central 
portion of north Texas, where there was a deficienc ranging from 0.3' 
to 1.9', with the greatest deficit in the vicinity of Iteatherford. The 
excess ranged from 0.3' to 3.1° over central Texas, the panhandle, the 
western portion of north Texas, and the eastern portions of north and 
west Texas, and from 0.1' to 3.9' over southwest Texas and the coast dis- 
trict. Temperature was general1 normal over east Texas. The great- 
est excess was in the vicinity of 501% McIntosh. The highest was9G0, 
at Camp Eagle Paw on the 4th, and the lowest, So, at Tulia on the 29th. 
The recipitation on an average for the State during the month was 
1.88 gelow the normal. There was a general deficiency in all local- 
ities exce t at Fort Ringgold and Fort Brown, where there was an 
excess. $he deficienc ranged from 0.34 to 1.78 over central and west 
Texas and the panhanJe, from 0.66 to 3.38 over southwest Texas and 
the coast district except in the vicinity of Fort Ringgold. The greatest 
monthly amount, 3.05, occurred at Fort Brown, while none fell at 
several stations.-1. M. Cailis. 
17. Utah.-The mean ten1 erature was 39.3'; the highest w6~7S0,at  Fill- 
more on the 2d, and thefowest, 1' below zero, at Loa on the 8th and at 
Soldier Summit on the %th. The average precipitation was 0.96, or 

about 0.50 below normal; the greatest monthl amount, 3.44, occurred 
at Logan, and the least, 0.01, at Pahreah.4.  6. hi th .  

Virqinh.-The mean temperature was 46.5', or sli htly above nor- 
mal; the highest was SO', at Ashland on the lctli, an% the lowest, lo', 
at Burkes Garden on the 34th. The average precipitation was 3.49, or 
0.01 above normal; the greatest monthly amount, 4.37, occurred at 
Bonair, and the least, 0.69, at Bristo1.-B. A. Emm. 

Waa?bingZon.-The mean tem erature was 39.4', or 2.0' below normal; 
the highest was 75', at Walla Galla on the 18th, and the lowest, 100 
below zero, at Waterville on the 38th. The average precipitation was 
9.13, or 2.90 above normal; the greatest monthly amount, 9.85, occurred 
at Clearwater, and the least, 0.75, at Loomis.--6. N. Salzkbuq. 

Teat  Virgit&z.-The mean temperature was 45.0°, or 1.0' above 
normal: the highest wae 7G0, at Eastbank and Green Sulphur Springs 
on the 36th and at Uppertract on the 6th. The average precipitation 
was 4.45, or 1.50 above normal; the greatest monthl amount, 7.15, 
occurred at Kin wood, and the least, 0.30, at Beckly.-&. L. Ball. 

Wtkwtuin.-Tie mean temperature was 30.4', or 0.3' above normal; 
the highest was 79', at Medford on the 3d, and the lowest, 35' below 
zero, at Osceola Mills on the 27th. The average precipitation was 1.33, 
or 0.46 below normal; the greatest monthl amount, 3.99, occurred at 
Oconto, and the least, 0.04, at Medford.-ddl. Wilaon. 

Tyomzhng.-!l'he mean temperature was 33.4', or 1.4' above normal; 
the highest was 76', at Wheatland on the 2d, at Fort Laramie on the 
Bd, and at Sheridan on the 19th; the lowest was 16' below zero, at 
Sheridan on the 29th. The avera e precipitation was 0.88 or 0.08 
below normal; the greatest monthfy amount, 2.98, occurred at Fort 
Yellowstone, and the least, 0.13, at Carbon.--. B. P a k .  

R1[VER AND FLOOD SERVICE. 
By PABK Y O B S I ~  Forecast 05clal. in charge of River and Flood Service. 

The period of low water has been unus~ially protracted this 
year. As  a rule, the annual rise in all the rivers, except the 
upper Mississippi, the Missouri, and the Arkansas, is well 
underway by the first of November. This year the Ohio rose 
first, and that hut slightly, the rise beginning on November 7. 
The lower Mississippi followed with a slow rise during the 
latter half of November, but the other rivers remain a t  low 
ebb. At all points the rivers are below their normal height. 
The Mississippi, a t  Keokuk, a t  the end of November was 1.6 
foot below its normal stage; a t  St. Louis, 3.4 feet; a t  Cairo, 
7.6 feet; a t  Memphis, 7.3 feet; and a t  Vicksburg, 14.3 feet. 
The Arkansas River, a t  Little Rock, a t  the same time was 4.7 
feet below its nornial stage ; the Red, a t  Slueveport, 9.8 feet; 
and the Ohio, a t  Cincinnati, 1.5 below. The rising condition 
of the Ohio and the lower Mississippi and the stationary low 
stage of other rivers of the Mississippi system are Peen in the 
hydrographs for the month. 

The highest arid lowest water, mean stage, and monthly 
range a t  116 river stations are given in the accompanying 
table. Hydrographs for typical points on seven principal 
rivers are shown on Chart V. The stations selected for 
charting are: Keokuk, Bt. Louis, Cairo, Memphis, and Vicks- 
burg, on the Mississippi; Cincinnati, on the Ohio; Nash- 
ville, on the Cumberland ; Johnsonville, on the Tennessee ; 
Kansas City, on the Missouri; Little Rock, on the Arkansas; 
and Shreveport, on the Red. 

The following r6suni6 of river stages and conditions of 
navigation in the respective streams is compiled from reports 
by the officials of the Weather Bureau at  various river 
stations and section centers : 

rted by A. F. Rims, Alban , N. Y.; E. R. 
Demain, Harrisburg, Pa.; A. Evans, Richmond, Ja.; C. F. von 
Herrmann, Raleigh, N. C.; L. N. Jesunofsky, Charleston, S. C.; D. 
Fisher, Augusta, Ga.; and J. B. Marbury, Atlanta, Ga.)-The heavy 
rain of the 1st and 3d of November found its way to tide-water rapidly, 
BO that by the 4th of the month the Hudson River at Albany was 4 
feet above the normal. The stream flowing by the intake of the 
Albany City Waterworks was very turbid, and the city'pumps were 
shut down in consequence. A dense fog, the heaviest t h u ~  far this 
season, prevailed along the Hudson on the 5th; one could not see 
ohjects across the river and buildin near by seemed mere shadows; 
the sun a dull red blot in the gray $y. At 10 a. m. the fog lifted and 
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soon cleared away. Light snow fell on the upper watershed on 
the 13th. 

Observations of tem erature of water were commenced on the 
morning of the 18th; t!e temperature of the wate: in the Hudson 
at Alhanj was 39.6' on that date. On the 19th the river temperature 
was 37.5 at top and bottom; thin ice, the first of the season, formed 
along the edges of the basin in the vicinity of Green Island. The fall 
in temperature on the 18th and 19th checked the flow of surface water 
on the up er watershed and caused the river to fall to ita normal 
height at h a n y .  On the 23d thin ice formed in the Erie Canal slips; 
thin ice formed in the Albany basin during the night of the 23d and 
24th. The cold wave of the 33d lowered the air temperature to 12.5O 
and the water temperature to 35.6'. 

On the 28th there waa a 4-foot freshet in the river and swift current 
conditions, not conducive to a freeze-up. The fall in temperature ex- 
perienced durin the ni ht  of the 38th checked the flow of surface 
water in the feefers and fowered the tide-water portion of the Hudson 
1 foot. At the end of the month the Hudson was high for the season, 
verv turbid, and the current abnormally swift. 

All river interests have made p r e y t i o n  to $0 into winter quarters; 
the Albany basins have already ta en on a winter aspect. Some of 
the International Dredging Company's bo&, used on the Hudson 
River improvements, are now being dismantled, and other boats, .re- 
quiring extenclive overhauling, are now in winter berths. Forwarding 
agents have ceased to take cargoes for T in t s  along the u .per portion 
of the Hudson on account of the risk involved in unloacRn boats in 
shallow water at this season of the year. The last decade of lfovember 
was re lete with calls for river information, and no small measure of 
rewarffor our work comes with the increased confidence manifested 
by all river interests in the work of the Weather Bureau. 
As a result of the rain, averaging 1.75 inch, which began io fall early 

on the morning of November 1, and continued steadil until the night 
of the 2d, throughout theereater portion of the Busqueganna basin, the 
low sta es of water prevailing in all streams of the system at the end 
of Octoter were followed during the first few days of November b a 
general rise, ranging from a fraction of a foot to 4.5 feet a! the d i d r -  
ent reportin stations. Frequent, well distributed rains during the rest 
of the monti maintained and gradually increclsed the flow, and NO- 
vember closed with hi her stages of water at most of the stations 
than have been reportea since May. The average stage of water was 
about 0.5 foot lower than during the =me period last year, notwith- 
standing the fact that there was an increase of about 50 per cent in the 
rainfall as compared with November, 1896. The rainfall at Hans- 
burg (4.09 inches) wag, with two exceptions, the largest amount that 
has fallen in November durin the past ten years, and exceeded the 
normal b 1.12 inch. I t  is befieved Harrisburg represenh a proxi- 
mately, t i e  conditions obtaining general1 over the wa!ershed: The 
a parent discrepancy between rainfall anBriver stages in the streams 
tl!e past month is due to the fact that at the beginning of the month the 
streams were SO much lower than at the same time last year that a 
large percentage of the rainfall was required to give the same flow as 
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obtained at the be inning of November, 1896. The increased rainfall 
and rising waters lave  carried a great quantit of coal culm into t h e  
Susquehanna, and the water at Harrisburg, a n 9  probably at  all points 
below the coal fields, is black and almost unfit for use. 

With the exception of a few days in the first and last decades the 
James River remained below the zero of the gauge at  Richmond 
throughout the month. Showers over the river basin during the lasl 
day of October and the 1st and 2d of November caused a slight tem- 
porary rise, during which the water reached a masimuni of 1.0 foot on 
the gauge on the 3d. The river then declined slow1 and steadily tc 
- 0 .3  foot, at which point it remained stationar untirthe 30th, wheii 
another slight rise occurred. No unusual conJtions were present at 
any time, the stream remaininn at about its normal November stage. 

The general conditions whicx have made the present year so note. 
worthy in the hydrographic history of North Carolina continued during 
November, although all the rivers maintained slightly higher stapes 
than last month. Heavy rains occurred on the 1st and 2d of Novem- 
ber, chiefly over the basin of the Cape Fear River, which responded 
by a moderate rise on the 311 to a stage of nearly 10 feet. Then fol- 
lowed another period of extremely dry weather from the 3d to the 
26th with practically no precipitation anywhere, during wliich the riv- 
ers declined to relative1 low stages, but slightly modified by the light 
rains of the 2Gth to 39tE. The northern rivers have hardy  been in- 
fluenced at  all, the Dan, at  Clarksville, remaining slightly above the 
zero of the gauge the entire month. 

The month opened with general and moderate rainfall over the upper 
river basins of South Carolina, but owing to the unusually low gauge 
readinga then prevailing the amount of drainage was scarcely suficient 
to maintain navigable stages on some of the streams from the 1st to the 
5th. Navigation on the Peedee above Gibson, 60 miles ripstremi from 
Smiths Mills, was suspended the entire month. .4t Clieraw the gauge 
registered 0.9 foot from tlie 14th to the %th, tliiR being the most pro- 
longed stage of low water recorded in ten years, and within 0.9 foot of 
the extreme low water of dugust 37, ISUG. Between Winyah Bay and 
Smiths Mills steamers made regular trips from the 1st to the 17th. After 
the 17th the water had receded to such a low stage (1 foot) that navi a- 
tion became absolutely dangerous from snags, rind the tri )s were 3 s -  
continued. These conditions have not occurred on the rower Petlee 
since the establishment of the river service in 1890. The +foot rise at 
Cheraw on the 28th had not reached Smiths Mills by the Xth, and 
steamers could not rewh the latter point. The Congaree, at and below 
Columbia, was unnavigable during the entire month. 

Although very low water prevailed throughout the month, regular 
trips were made up the Waccamaw to Conway. The only rise of an 
note upon this stream was 1.2 foot, which occurred between the 2 i d  
and 30th. Owing to scant stearnboat water there was but little mer- 
chandise carried up to the Edisto from the 1st to the 14th. Navigation 
was suspended between the 15th and 30th. The logging season has 
begun on the upper Edisto; there is at  present considerable newly cut 
timber in readiness for booming in that locality. The Lguch River 
was open for navigation to small steamers of light draught from Smiths 
Mills to Effingham. This stream rose 1.9 foot from the 4th to the 9th; 
there was a ra id fall of 2.7 feet an the 10th and 11th. Practically no 
business at  alf was done upon the Lumber River. The Little Pedee 
showed corresponding fluctuations, with the exception of navigable 
water from Port Harrelson, at its confluence with the Pedee, up to 
Centenary from the 2d to the 9th. Traffic was quite brisk up the 
Black River from Winyah Ba to Harpers; beyonc Harpers, and ex- 
tending up to Kingstree, the fow-water stages did not even admit of 
steamers of light draught plying. 

The brackishness of the lower Black, the lower Pedee, and lower 
Waccamaw rivers, noted in the last report, continued unabated, and 
have been somewhat intensified, as there was less rain than in Octo- 
ber. Man of tho mill owners along the streams, whose boilers are 
fast corroc8n from the use of the intruding salt water, are drawing 
spring-water fong distances to feed their boilers. Others have bored 
dee wellsupon their mill pro i-ty, and utilized the artesian water 
for toilers. The most successfuEn this respect is the Gardner & Lacey 
Lumber Company of Georgetown. After boring to a depth of 560 feet 
a vein was struck yielding a constant flow of 55 galloiis to the minute. 
The water is clear, entirely free of sodium, which is so destructive to 
boilers, and pleasant to the taste. The success attained in this work 
of deep well borings has proved highly satisfactory. The constantly 
brackish condition of the river water over the up er Winyah Bay s e e  
tion during dry seasons has entailed much loss of Tabor and time to the 
sawmill and rice interests in past years. 

The quantity of rainfall throughout the Savannah Valley during No- 
vember was below the normal over the central and lower basin, and in 
consequence the river was barely at a navigable stnge for the greater 
portion of the month; the difficulties in boating that were encountered 
in the previous month were again repeatted, and but few trips were 
made with even ap roximatel f d l  cargoes. Cotton, which forms the 
chief commodity ofriver t r adc  at this season of the year, was mostly 
shipped by rail from points along the water route, entailing an addi- 
tional expense to the planter and a consequent loss to the boating 
interests. 

Abnormally dry weather prevailed throughout the drainage area of 

the other rivers of Georgia, and as a consequence very low water con- 
tinued, rendering navigation impossible. At Columbus, Ga., there are 
several steamboats resting on sandbars and unable to move until a suf- 
ficient rise comes to float them. 

Mobile River catid branch. (Reported by F. P. Chaffee, Montgomery, 
Ala., and W. M. Dudley, Mobile, Ala.)-The rainfall over the water- 
shed of the Alabama River was so light and scattered during this 
month as to have little effect on the rivers of this system. Low waters 
prevailed in all the tributaries, aiid sta es below zero of gauge ruled 
in Alabama during the entire month, %ring which steamboat traffic 
was suspended on account of low water. Many of the creeks and 
smaller streams were entirely dry during the greater portion of the 
month. 

Heavy rains on the 1st caused general but sli h t  Tises in the Tom- 
bigbee and its tributaries on the 1st and 9d. T f e  rivers showed but 
slight variation until the 9th, when the eneral rain on that date caused 
slight rises in the rivers, estendin to %e l l th ,  when they began fall- 
ing, and so continued until the sit8 The liglit rain reported on the 
morning of the 29th caused a sliiht rise to the close of the month. 
The rivers remained below the zero of gauge during the entire month. 
Boats ran regularly during the month, but low stages prevented them 
going so high as Demopolis. 

O?& Riwr and branchas. (Reported by F. Ridgnay, Pittsburg, Pa.; H. 
L. Ball, Parkersburg, W. 1-8.: S. 8. Bassler, Cincinnati, Ohio; F. Burke, 
Louisville, K P. H. Sni th, Cairo, Ill.; L. M. Pindell, Chattanooga, 
Tenn.; and &;C. Bate, dashville, Tenn.) -Owing to the fact that 
navigation has been practically closed since the last week of Septem- 
ber, and waa not reopened until the raius of the first decade of the 
month, greater activity in boating interests than is usually displayed 
at this season of the year characterized this month. The long con- 
tinued drought had so parched the valleys at the headwaters of the 
Ohio that considerable rainfall occurred before the rivers were ma- 
terially affecfed, but after the first ten days of the month the valleys 
of the smaller tributaries had become so saturated that a moderate 
amount of rainfall woi~lcl siistain uninterrupted navigation for “packet” 
boats. The rains of the 15th. IWi, and I i th  were sufficient to cause 
a rise in the Ohio river to the “bar e” stage on the 18th and 19th 
wliile the rainfall on the 23d and Sit% swelled the Monongahela and 
Allephany rivers to such nn estent as to cause a “coal-boating” stage in 
the Ohio on the 28th and 29th. This rise, being quickly taken adran- 
tage of, continued long enough to permit of the shi pin of the en- 
tire supply of coal that had been stored in the linrior fe re  for tlie 
down-river markets. During the first five days of this rise 13,929,000 
bushels of coal passed Davis Island on its way to southern porta. 

The recent genernl rise in tlie Alleghany and its tributaries, where 
open navigation obtains, has enabled timber operators and others to 
ship into the Pittsburg markets their entire season’s product of timber, 
lumber, barges, boats, etc., from all points within >W miles of this 
port. Necessaril this month’s increase in the stage of the rivers will 
interfere with alf construction work that may be in progress in the 
streams; but, ou the other hand, it lias proven of inestimable value to 
the general public depending on the Ohio River for its coal supply. 

The Ohio at Parkehbnrg at the opening of the montli showed a stage 
of 0.9 foot, the lowest of the month. Moderately h a v  rains fell over 
West Virginia on the lst, 2d, and 35, and these causeJ a slow rise in 
all the rivers. Rains were frequent during the first half of the month, 
and the rise in the rivers, though light, was steady and continuous. 
On the 9th light craft began running on the Ohio, and by the 15th 
1JoatS of moderate draught were lyinp Astage of 10 feet w a s  reached 
at Parkersburg on the 18th, anBnavlgation was then open to all craft. 
After the Slst the river fell slowly to a stage of ti feet on the 96th, but 
general rain occurred about that time and started the third rise of the 
month. A t  Parkeraburg a maxiniuni stage of 13.7 feet was  reached on 
the 30th. The tributary rivers of West Virginia were very low at the 
opening of the month, but the frequent rains brought a change, and by 
the 15th all the navigable rivers were running freely. After a long 
period of dullness business was quickly resumed, and at the close of 
the month was  reported as brisk and increasing in volume. 

The low stage of water at  Cincinnati and consequent suspension of 
river business, which characterized the months of September and Octo- 
ber, coutinued during the first week of November, after which a sudden 
rise in the Licking caused a rise in the Ohio, which was reinforced by 
a rise from the u per Ohio. On this rise the Tekgiwph left for Louis- 
ville, the first si!ewheel steanier to leave port in thirty-seveu days. 
The latter part of the month the river had a rising tendenc and 
reached a stage sufficient to float a big fleet of Pittsburg coal goats, 
bringing coal to this and lower markets, on the 33d. This rise was o p  

ortune, since the supply of coal on hand was rapidly being exhausted. 
f n  the latter part of the month navigation was more or less active, 
though a better sta e of water is necessar to meet the re uiremente of 
the river business &at has been delayedl by reason of t ie  prevailing 
low water. 

The river at  Louisville maintained too low a stage durin the first 
eight days of the month to permit navigation of any other %an very 
li h t  boats. The rains of the 8th and 9th caused a sharp rise, however, 
w%ich lasted but a few days, the river then relrpsin into ita former 
state. On the 17th a rise began, which continued gra%ually and almost 
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without cessation to the close of the month. The water was sufficient17 
high to permit of the running of some of the heavier classof boats, and 
also, to cause the suspension of the operations of the United State 
en 'neers on the falls. 

f t  Evansville, from the 1st until the inorning of the loth, the rive 
stage changed but little, with a general rising tendency. 0: the IOtl 
a more marked rise began which continued until the 14th. l'he rive 
then fell for four days, when another rise set in which continued unti 
the end of the month. 

At Paducah and Cairo the river was very nearly at a stand from thc 
1st to the 9th, but during the 2d and 3d decades material improvemen 
was in progress, except for a slight fall covering a period of three 01 
four days. A fair sta e of water obtained a t  Cairo and Paducah at  thc 
close of the month. %he Paducah and Cairo Packet Company resumec 
trips between Paducah and Cairo on the 22d, and the Tennessee Parke 
Company extended their trips u tlie Ohio to Paducah on the 26th 
The steamer Buhqe &tS, from t\e upper Ohio, arrived at Cairo on tht 
28th, resuming her regular trips between Cincinnati and Memphis 
This steamer has, on account of low mater, been laid up at  Cincinnat 
since last August. A second steamer from the upper Ohio is expectec 
to reach Cairo by December 1. River business haamaterially improvec 
since the first evidence of a better stage of water, and with continuec 
improvement in the river a general revival of business is expected 
Freight offerings are reported to be very free. 

At Riverton, Ala., Speers Ferry, Va., and Florence, Ala., the rivei 
was below the zero of the gauge the entire month. At Chattanoogz 
tlie lowest stage was 0.7 foot on thel7th and froin the 2lst to Bth;.tht 
river reached the same stage in 1894. The lowest stage recorded since 
1879 was 0.6 of afoot on December 17,1S94. Practical1 speaking navi. 
gation was closed to all but very light-draught boats &ring the entire 
month from Riverton to the headwaters. Once or twice during the 
month the siuall boat Ocosa attempted to go to Kingston, but aban. 
cloned the trip and was forced to contine her operations to this section, 
between Chattanooga and Pinhook. The rainfall ranged from 0.35 
inch to 2.66 inches below the normal over the entire system, except al 
Riverton, Ala., where the rainfall was 2.68 inches in excess. The con. 
tinued low stage of the river lias proven disastrous to river traffic on 
the Tennessee. 

Durin the montli of November, 1897. navigation was closed on the 
Cnmberkanct River all the month, but the river was rising on Decembei 
1, and gave promise of a favorable stage of water in the next few days. 

~Vhiaaijpi Riwv atad branchas, m e p t  lire Ohti). (Reported. by P. F. 
Lyons, St. Paul, Minn.; M. J. Wright, Jr., Lit Crosse, Wls.; G. E. 
Hunt, Davenport, Iowa; F. Z. Gosewisch, Keokuk, Iowa; H. C. 
Frankenfield, St. Louis, Mo.; P. H. Smyth, Cairo. Ill.; S. C. Emery, 
Memphis, Tenn.; R. J. Hyatt, Vicksburg, Miss.: R. E. Kerkam, New 
Orleans, La.; L. A. Welsh, Omaha, Nebr.; P. C'onnor, $antma City, 
Mo.; F. H. Clarke, Little Rock, Ark.; J. J. O'Donnell, Fort Smith, Ark.; 
and C. Davis, Shreveport, La.)-Aside from a better sta e of water than 
that for any other November since lSW, aa indicated 'Ly the extrtme 
gauge readings of 3.9 and 2.3 feet at St. Paul, there is scarcely anything 
to be said about the rivers of Minnesota for this month. Running ice, 
t h e  first of the season, appeared on the 2311; and on the 27th, during a 
sharp cold wave, the Mississippi was nearly choked up with it, :in<! on 
the succeeding morning was gorged and frozen so thnt gauge reailings 
could not be made accurately. No sign of river craft of any kinil was 
seen during tlie month, except in tlie vicinity of Hastings, Minn., 
where work on river improvements in charge of the Government en- 
gineers was prosecuted to the loth, when it was suspended for the 
winter, and the boats put in winter quarters at that lace. 

The stage of water in the Mississippi River at  La 8rosse ranged from 
3.8 feet on the 1st to 2.3 feet on the 2Sth. The average stage of yiter 
for the month was 2.9 feet. l'he 
steamerLinehn wae the last boat to pass throu h the tlrawbridge this 
season. She went up the river with the Ethd l f o ~ ~ ~ r d  at 5 p. m. of the 
17th. From the 23d to the 23th the river wm covered with floating ice. 
On the 27th Root River and a11 sloughs in this vicinity were frozen 
over and on the 29th the Mississippi was frozen from both shores 
nearfy to the channel, and in conse uence the gauge readings were dis- 
continued on that date. Rafting an% Government iinprorements v. ere 
discontinued about the middle of the month. The rafting season just 
closed has been a very successful one. 

The water fell rapidly at Dubuque during the last few days of the 
month, owing to accumulating ice above. The same is true, in a less 
degree, of several other stations. The river was reported frozen at 
North McGregor on the 37th and at  Leclaire on the 29th. The freezing 
of the river at  Leclaire stopped navigation above Davenport, but the 
ferryboat was still running at tlie latter place on the30th. The rainfall 
for the month was generally deficient throughout the upper Mississippi 
Valley. 

The river at Keokuk has been at a low stage throughout the month, 
and the month closes with the lowest sta e of the year. Navigation, 
which has been contined to a few light-firaught baits, closed on the 
ZOth, the Des Moines Rapids Canal closing for the season on that date. 
The first running ice aDpeared on the 29th. and, at tlie close of the 

Navigation closed on the 17th. 

month, tlie 
thickness. 

rive: is coiired with floating ice from 3 to 4 inches 

Thin ice appeared along the bitnks of the Mississi i at Burlington 
on the 28th: it commenced to run on the %th, ana% the 30th the 
whole river at that point was filled with floatin ice, wKich came to a 
standstill during the day on account of the cofd weather, and com- 
menced to knit into a firm bridge. Ice commenced running past 
Quincy and Hnnnibal on the 29th and aat Louisiana on the 3Oth, but 
none was observed farther south. Lig\t-ilrau h t  boats continued to 
ply on the rivers tluring the greater portion of t i e  month. On the 26th 
the steamers D. H. Pi& and Gpread Et@ were withdrawn from the 
Illinois River and Alton-Grafton trades, respectively, and left for their 
winter quarters at  Pudncah. 

Between 8t. Louis ant1 the mouth of the Ohio the Mississip i con- 
tinued practically stationary durin the month, the greatest &-hour 
chan e being a rise of 0.3 foot at Eliester, 111. The stage of water at  
the cyose of tlie mont.11 was 0.3 to 0.5 foot higher than at  the o ening. 
A rise out of the Ohio commenced passing C'tiiro on the gth, angby the 
12th the river was rising from Cairo to Memphis. This rise continued 
at Cairo until the 18th. A second rise started in at Cairo on the SBd, 
and waa still in progress at the close of the month. 

Several towboats, that liave peen laid up at Ht. Louis during the ex- 
treme low water, came out to Cairo between the 17th and 2lst. The 
Anchor Line steamers plying between St. Louis and New Orleans, but 
laid up at Cairo on account of low water, will probably resume trips to 
the south during the first week in December. 

The unusually low stages prevailing during October from Cairo to 
Helena practically continued up to November 15, as the rise over the 
greater portion of this territory up to that time had been only one-half 
of a foot. During the last half of the month the river, responding to a 
good rise in the Ohio, came up more rapidly, and by the end of No- 
vember a total rise of about 4 feet hail occurred at Cairo and Helena, 
and a 1it.tle less than 3 feet l>een ndded to the Memphis stage, the 
maximum at the latter place being 2.8 feet, which mas reached on the 
30th. The monthly average at Memphis was 0.5 feet below the normal 
for November and 3.3 feet below the recorded stage of 1890. The rise 
durin the month, though slight, was sufficient to cause a very per- 
ceptibqe improvement in navigation throughout this section; accidenta 
became less frequent, and with the general and heavy rains tlie outlook 
at the close of the month is favorable for good boating stapes in all t h e  
rivers in this section. The large shipments which have been delayed 
on account of the quarantine regulations are now beiiig made, and 
tJiese, added to the natural volume of business common to this seaaon 
of tlie year, together with the large amount of cotton to be moved, is 
causing unusual activity on the river, and every available boat is 
brought into service. A large amount of coal is on its way to this Nec- 
tion, there being now sufficient water for the movement of a good sized 
fleet. A large number of snags have been removed by the Government 
during the month. 

Below Memphis the Mississippi and its tributaries were low but navi- 
gable during the month, ex,c,ept the Yazoo, which continued closed by 
the sandbar at its mouth. l h e  rise of the Mississippi toward the close 
of the month gave :issnrance of sutfcient water at  an earl date for 
IJoatS to cross the Jmr at the mouth of the Yazoo, opening d e  naviga- 
tion of that river to the Mississippi. The end of the quarantine on 
rccount of tlie yellow fever about the middle of t h e  month opened up 
river business with a rush. All boats commenced carrying full car- 
goes, with good passenger traffic: much cotton was ready for market 
and awaiting transportation. A new line of stearners has been organ- 
ized for traffic on the Yazoo and $8 tributaries by the Vicksburg and 
Yazoo Transportation Com any. J!he steamer dfettaphis, a recent pur- 
chase of the conipany, wilfmake the first trip from Vicksburg on the 
7th of December, by which time there will be ample water for naviga- 
tion in the Yazoo and its branches. 

The Mississippi, below Vicksburg, continued at a low stage durin 
the entire mont.11, the range near Vicksbuig bein less t.han 3 feet, anf 
tt New Orleans sli@it.ly less than a foot and a hs f .  Quarantine regu- 
lations in force during the greater part of the month rohibited river 
tiavigation to any great extent until its close, when trafRc was resumed. 

A remarlable feature in connection with the lower Red and Ouachita 
rivers was that no station on these rivers;reported an extreme month1 
Huctnation of even as much as 1 foot. h e r e  was but little rainfaf 
ind the stages continued low, t.he lower Red readings being below the 
zero of gauge, and those of t,he lower Ouachita less than a foot above. 
Quarantine regulations and tlie low stages prohibited navigation to any 
sxtent, although during the latter art of the month frei ht was carried 
x i  the Ouachita to Harrisonburg, Ea., on lightdraught [oats. 

The Arkansas River continued st a remarkably low stage during the 
2ntire month, averagin 0.8 foot at  Fort Smith, - 0 . 5  foot at Dardan- 
slle, and 1.2 foot at  Lit.tFe Rock. The river remained almoststationar 
tt all stations, the extreme fluctuation bein 0.3foot at Fort Smitg 
ind 0.2 foot at Dardanelle and Little Rock. Savigation was entirely 
ruspended between Fort Smith and Little Rock, and nearly so on the 
lower river, the only actual navigation being carried on for a distance 
3f 60 miles up the river from its mouth. 

On and after November 10 ice waw reported running in the Missouri 
River above Yankton. By the l i t h  ice was running so heavily at Fort 

~ & l l  boatsdin erous. 
18th, stopping a d  cattle 
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Qreensboro. Pa.. ...... 81 

Rowleshurg. W. Va.. ... 8t 

confluence Pa .......... M 
West Newion,Pa.. ...... l! 

Zanesville, Oh!o ......... R 

Knoxville, Tenn.. ....... 614 

Bridgeport Ala ........ 8BE 

Lock No. 4. Pa. ......... 
Cheat River. 

I'osghioghen y Rf wr. 

Huskingrrm Rlvw. 

Tennessee River. 

4( 

Kingston Tenn ....... 684 
Chattandoga, Tenn.. .... 4X 
Florence Ala ............ a#: 
Johnsonhle, Tenn.. .... 94 

Cllneh River. 

Wabash River. 

Red River. 

gpem Ferrg,Va.. ....... 1Mi 
Clinton,Tenn ............ 48 

Ponnt Carmel, Ill ...... W 

Arthur City, Tex.. ....... 888 
Fulton, Ark ............. lit3 
Shreveport,La. .......... 448 
Alexandrla, La.. ........ 189 

~ t e h q f d a y a  Bayou. 
Uuachstu R i m .  

Yazoo River. 

Chatlaliooehea River. 
Fliflt River. 

Cape Ftur River. 

Columbia River. 

WglmAtte Si;;: .... 

lelville. La .............. loo 
Camden, Ark ............ 840 
lonroe. La .............. 100 

Paeoo City,Yiss. ........ 80 

:olumhus, Qa.. .......... 140 

Ubany, Qa.. ............. 80 

Fayettevllle. N.C.. ...... 100 

Umatilla. Oreg .......... e70 
Phe Dalles Ore 100 

............ 99 ..... 10 

Bdisto. 8. C ............. 75 
Jam8 River. 

iynchbur Va. .......... a51 

Alabama River. 
dontgomery, Ala... ..... 285 

Cooea River. 
tadsden Ala ............ 144 

Tadsgbee  River. 
Colnmbns Miss.. ........ 2& 
Demopoli;. Ala.. ........ 155 

Black WanJor River. 
ruscaloosa, Ala.. ........ w) 

Pedee River. 
:heraw, 8. C.... ......... 146 

Black River. 
Iingstree. S.C. .......... 60 

tichmon&a ........... 110 

lelma, A h . .  ............. 212 

Edghia of r i w 8  a k w  m 8  of gaugea-Continued. 

Ohio Rim-Cont'd. 
Polnt Pleasant W. Va... 
Catlettsburg d ........ 
Cincinnati Ohio.. ....... 
Evansvill;. 

Portsmouth,bhTo ....... 
Louisville 'K 
PaduC8h, K J  ............ 

Alleghuny River. 
Pa... ........... 

011 City' Pa 
Parker; Landing. Pa.. 
Free ort Pa ............. 

&ndrou h River. 
Red Sink Creek. 

Brookvllle Pa ........... 
Bern& River. 

Ellwood Junctlon. Pa.. . 
Cumberland River. 

Burnside Ky ........... 
Nashville. Tenn ......... 

Oreat Kairoiohu River. 
Charlestnn. W. Va. ...... 

New River. 
Binton W Va ........... 

L&k& Rive?. 
Falmouth,I!y.. .......... 

Miami River. 

.............. 

Johnstown sa. ......... 

C a r t h a d  Tenn .......... 

shipments until the ice is strong enough to cross on. Ice began run 
ning at Sioux City on the 2311, and continued at intervals until thl 
afternoon of the 27th, when the channel became blocked and the b 
froze fast, effectually closing navigation at that point. 

At Omaha the river continued to fall slowly until the 28th, reachini 
the lowest point, 3.0 feet above the zero of gauge, on that date. ICC 
began running on the 22d, and continued until the morning of the 28th 
when the river became frozen from bank to bank. On the 9 t h  pedes 
trians were crossing on the ice. At St. Joseph ice began running on tht 
27th. On the -%th a g o p  formed at the Burlington and Missouri rive 
railroad bridge, and continued at the close of the month. 

There was a rise at Kansas City of 1.2 foot during the first decade 01 
account of rain, and a veryslow fall afterwardstothe end of themonth 
The ran e was from 5.0 to 6.2 feet. There was a little shore ice at thc 
end of t%e month. 

Rhr8 on the Pa&& Coast. (Reported by W. H. Hammon, Ban Fran 
cisco, Cal.; J. A. Barwick. Sacramento, Cal.; and B. 8. Pague, Portland 
0reg.)-The Sacramento river at Sacramento stood at 8.8 feet on the 1st 
and remained stationary until the a t h ,  when, owing to the genera 
rains from the 20th to ?Ah, it began to rise on the 21st, and attained I 
crest of 13.3 feet on the 25th. From the 25th to the end of the montl: 
the river fell slowly to a stage of 10.2 feet on the 30th. The other riv 
ere in the northern portion of California showed similar conditions tc 
those in the Sacramento, that is, a stationary stage until the 20th, ther 
a slight rise until the %th, and then a fall until the last of the month 

Low but not unusual stages of the rivers of Ore on and Washingtor 
prevailed during the fore part of the month, but t%e later rains causec 
a rise from the 5th. The rises in the Columbia and Snake were not a1 
marked as in the Willamette and the small rivers of western Washing 
ton. The height was normal until the 18th when, owing to heavj 
rains and snow in the mountains, and chinook winds on the 18th, thc 
rivere and streams west of the Cascades, in  Oregon and Washington 
had a rapid rise. In  the twenty-four hours to 11 a. m. of the 19th thc 
Willamette rose 4.5 feet, and during the succeeding twenty-four hours 
1.4 foot. In western Washington, in the deep, narrow streams, the 
rise was more marked, and considerable dania e was done along streamt 
em tying into Puget Sound from the east. T i e  rise in the Columbia 
ancfSnake was beneficial to navigation. During the nionth large quan. 
tities of wheat were carried on steamers from Lewiston, Idaho, to rail 
shi ment at Ri ria, and many s h r  left their docks in Portland, Ore 
l02ed  with w E a t  and flour. he wheat shipments by water 81 
China, Japan, En  land and France during November amounted tc 
more than 2,oaO,00! bushels. 
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tions, 1S96. London, 1897. 4to. 35 pp. 

Imperial Russian Geo raphical Society. Annual report. St. Peters. 
burg, 1897. 8vo. f2G2) pp. 

Italy-Ufficio Centrale Meteorolo ico e Geodinrmico Italiano. Annali 
dell' SerieSeconda, Vol. XIV,$arte 11,1892, and Vol. S V I ,  Parte I, 

dl6lss. 
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1894. Rome,1896; F. 
Java-Meteorological and Magnetical Observatory. Wind and weather, 

currents, tides, and tidal streams of the East Indian Archipelago. 
By J. P. Van Der Stok. Batavia, 1897. 18 by 23.5 IV, a 8  pp. 

Latitude ........................ 
Longitude ...................... 
Elevation (feet) ............... 

barometer 7 a.m... ..... 
{ a p . m  ....... 

5.5 ch. 

~- 
17°50r 180 10 
WlO' $80. 23 

8 88 
Bg.918 29.m 
a.80~ s.86 

_ _  ___. 
Pfannschmidt, Victor. Klimaunterschiede gleicher Breitengrade. 

Bervus. Hermann. Neue Grundlanen der Meteorolonie. Berlin. 1897. 
Hamburg, 1892. 8vo. 42 pp. 

7 a . m  ...... mean temperature { 3p.m ...... 
Kean of maxima.. ................... 
Yean of minima.. .................... 
Tighest maximum... ................. 
Lowest minimum. .................... 

l a .  m ............. 
Hean dew-point 1 3 p . m  ............. 
Keanrelative humidit$,8::: 
Yonthly rainfall (inches) ...... 
Lverage dally wind movement. 

SVO. 24 pp. 
- - 

United States-Department of the Interior, Geological Survey. Water 
supply and irrigation papers. Washington, 1S97. Svo. 

No. 2 Irrigation near Phoenix. Aris by A. P. Davis. No. 4 A reconnois 
sance fn southeastern Washinnton b;T. C. Russell. No. 5 Irhgatiou prae 
tlce on the Great Plains, b E. B.' Cow ill. No. 6, Underg!round waters of 
southwestern Kansas by Haworth. 60. 7 Seepage water of northern 
Utah by 8. Fortier. bo. 8 Windmills for irrigtition by E. C. Murphy. No. 9 
Irri&lon near Greely, Cblo., by 1). Boyd. No li, River heights, 1896, b i  
A. P. Davis. 

United States-Department of Agriculture, Weather Bureau. The 
equations of hydrodynamics in a form suitable for application to 
problems connected with the movements of the earth's atmos- 

keprinted from ~ O N T H L Y  WEATHER ~ E V I E N ,  July, 1897. 
here. By Jose h Cottier. Washin ton, 1897. F. 8 pp. 
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CLIl\bATOLOOICAL DATA FOR JAMAICA, W. I. 
Through the kindness of Mr. Maxwell Hall, of Montego 

Bay, Jamaica, the meteorological service of that colony has 
acceded to the request of the Editor for the prompt coiiiiiiu- 
nication of an abstract of the very interesting cliniatological 

81.5 75.3 
83.9 83.1 

86.1 
71.4 

89 
67 
72.1 
72.3 

:::I:: E 
4.10 4.98 

...... 189.0 

0 

g Highest water. Lowest water. 

Height 

72.7 
88.8 
$3.6 
71.2 

80.7 
88.7 
w.5 
71.0 
87 
86 
0.48 

34.5 
n. 
var. 
1.3 
3.0 

0.1 
0.1 
2.8 
1.5 
1.4 
2.3 

Dab.  Height 

....... 70.7 .............. 0 . 6  ....... 80.2 .............. 66.9 ...... 81.3 .............. 89.8 ....... 66.3 .............. 67.3 

....... E3 .............. $5 ....... 82 .............. 51 ....... 88.0 .............. 1 . 3  ....... m.4 .............. 61.6 ....... 80 .............. 83 ...... 5% .............. 83 ....... 12.08 .............. 11.09 

............................ 80.8 ............................ 0. ............................ se. ................................. .................................. 
.................................. .................................. ................................... ................................. ................................. ....... ' .......................... I 

Date. 

1 9 %  

24 

1-3 
1 

1 

1 

19-29 

records of that highly important West Indian service. The 
climatological sunimary for November, 1897, furnished by 
Mr. Hall, through his assistant, Mr. Robert Johnstone, of the 
Meteorological Office, is reproduced in the followiiig table. 
For descriptive details of the stations and instrumenta see 
pages 308 and 356. 

Jamaioa. W. I., clinuloloqicul dah,  Noveti&r. 1897. 

Lower clouds ..... Lverage cloudiness (tenths): 

Uoaer clouds. ... .... 
..... 5.0 4.2 .... 1 1.4 I 2.6 ..... 0.9 1.0 

*ne. by n. ---- 
MEXIUAN CLIMATOLO(3IGAL DATA. 

Through the kind cooperation of Sefior Mariano BBrceiia, Di- 
'ector, aud Seiior Jose Zendejas, vice-director, of the Central 
kleteorologico-Magnetic Observatory, the monthly summaries 
)f Mexican data are now communicated in manuecript, in ad- 
rance of their publication in the Boletin Mensr~nl; an abstract 
,ranslated into Euglish measures is here given in continua- 
,ion of the similar tables published in the MONTHLY WEATHER 
EEVIEW during 1896. The barometric means have not been, 
seduced to standard gravity, but this correction will be given 
I t  sonie future date when the pressures are published on our 
:hart IV. 


